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Description 

Fi Id of the Invention 

This invention relates generally to information stor- 
age media having magnetic data tracks and optical ser- 
vo tracks, and more particularly, the present invention 
relates to an apparatus for etching the optical servo 
tracks onto the magnetic medium and for verifying the 
etching of the optical servo tracks. It also relates to a 
method for verifying the etching. 

Background of the Invention 

So-called floppy 1 disk memory systems for "desk 
top" sized computers are well known in the art. Such 
systems employ magnetic storage disks having a diam- 
eter of either 5.25 inches or 3.50 inches. Conventional 
magnetic storage disks for floppy disk drives have a 
track density ranging from forty-eight (48) to one hun- 
dred thirty-five (1 35) tracks per inch (TPI) (i.e., 1 ,9 to 5,3 
tracks/mm). In contrast, optical storage disks for optical 
memory systems achieve track densities greater than 
15,000 TPI (590 tracks/mm). The greater track density 
of optical disks is achieved by the use of optical servos 
that maintain fine positioning of the optical read\write 
head over the data tracks on the disk. Typically, concen- 
tric optical servo tracks are pre-recorded on the optical 
disk to guide the servo mechanism. 

New advances in barium-ferrite magnetic media 
have allowed bit densities of magnetic storage disks to 
exceed the bit densities of optical disks. However, as 
mentioned above, track densities of magnetic media (48 
- 135 TPI) are many times less than their optical coun- 
terparts. This limits the overall capacity of magnetic 
disks as compared to optical disks. Conventional mag- 
netic disk systems employ a magnetic servo mechanism 
and magnetically pre-recorded servo tracks on the disks 
to guide the read\write head. Magnetic servo systems 
cannot provide the fine positioning that optical servo 
systems can provide. 

Recently, floppy disk systems have been developed 
that combine magnetic disk recording techniques with 
the high track capacity optical servos found in optical 
disk systems. Such a system is described in AN INTRO- 
DUCTION TO THE INSITE 325 FLOPTICAL(R) DISK 
DRIVE, Godwin, in a paper presented at the SPIE Op- 
tical Data Storage Topical Meeting (1989). Essentially, 
an optical servo pattern is pre-recorded on a magnetic 
floppy disk. The optical servo pattern typically consists 
of a large number of equally spaced concentric tracks 
about the rotational axis of the disk. Data is stored in the 
magnetic tracks' between the optical servo tracks us- 
ing conventional magnetic recording techniques. An op- 
tical servo mechanism is provided to guide th magnetic 
read\write head accurately over the data between the 
optical servo tracks. By utilizing optical servo tech- 
niques, much higher track densities are achievable on 



the relatively inexpensiv r movable magnetic medium. 

As mentioned, the optical servo pattern typically 
consists of a large number of qually spaced cone ntric 
tracks about the rotational axis of th disk. As disclos d 
5 in U. S. Pat nt No. 4,961 , 1 23, each track may be a singl 
continuous groove (Fig. 3), a plurality of equally spaced 
circular pits (Fig. 8), or a plurality of short equally spaced 
grooves or stitches (Fig. 9). Various methods and sys- 
tems exist for inscribing the optical servo tracks on the 
to magnetic medium. 

For example, U.S. Patent No. 5,067,039, entitled 
"High Track Density Magnetic Media with Pitted Optical 
Servo Tracks and Method for Stamping the Tracks on 
the Media, " discloses a method for "stamping" the servo 
is tracks on the magnetic medium. Essentially a master 
stamping disk is produced bearing a template of the op- 
tical servo pattern. This master disk is then pressed 
against the magnetic floppy disk under a pressure of 
several tons per square inch. The significant amount of 
20 pressure transfers the servo track pattern from the mas- 
ter disk to the floppy. 

U.S. Patent No. 4,633,451, entitled "Optical Servo 
for Magnetic Disks," discloses a method of providing op- 
tical servo information on a magnetic medium consisting 
2S of a multi-layer film. The optical servo tracks are formed 
on the multi-layer film by laser heating the structure to 
cause a reaction or interdiffusion to occur between lay- 
ers. The reaction produces a reflectivity contrast of 
about eight percent (8%) between exposed and unex- 
30 posed areas. Other methods for preparing the servo 
tracks are mentioned including contact printing, em- 
bossing, and lithography. 

U.S. Patent No. 4,961 ,123, entitled "Magnetic Infor- 
mation Media Storage with Optical Servo Tracks," dis- 
ss closes a preferable method and apparatus for etching 
the pattern on a disk using a focused beam of light. The 
magnetic disk is placed on a platen/spindle assembly 
and rotated. A beam of light is focused to a small spot 
on the spinning disk. The focussed beam has sufficient 
40 intensity to ablate the disk surface at the point of inci- 
dence, thereby reducing the reflectivity of the surface at 
that point. The beam can be left on during an entire rev- 
olution to produce a continuous groove or can be mod- 
ulated on and off through one revolution to produce a 
45 stitched pattern. This method has several advantages. 
First, the intensity of the focussed beam of light can be 
adjusted for different types of magnetic media. Second- 
ly, different stitched patterns can be etched simply by 
varying the on-off time of the beam or by varying the 
so speed of rotation of the disk. Additionally, there is no 
need to produce a master disk, as with the stamping 
method. 

As mentioned above, the optical servo pattern often 
comprises a number of equally spaced concentric opti- 
55 cat servo tracks about the rotational axis of the disk. A 
single disk may hav as many as 900 concentric servo 
tracks. Additionally, each optical servo track may b a 
continuous groove, or alternatively, may comprise a plu- 
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rality of equally spaced stitches. When a stitched patt rn 
is employed, the number of stitches in each optical s rvo 
track may exceed 1 600 with each track having the same 
number of stitches. It is crucial for proper servo position- 
ing that very stitch be sufficiently detectable by the ser- 
vo optics. As mentioned, a preferred method of produc- 
ing a stitched pattern is by focusing a beam of light on 
a rotating disk and modulating the beam on and off. The 
beam, when incident upon the surface of the disk and 
properly focused, has sufficient intensity to etch the sur- 
face thereby creating a stitch having reduced reflectivity. 

It is possible, for a number of reasons, that one or 
more stitches are not properly etched. For example, the 
optics of the etching apparatus may become mis- 
aligned, dust particles may interfere with the incident 
beam of light, or the incident beam may not be properly 
focused upon the medium. It is critical for proper servo 
positioning that every stitch in each optical servo track 
be properly etched; one missing etch will ruin the entire 
disk Thus, there exists a need for an apparatus and 
method for etching the surface of a magnetic medium 
and for verifying that proper etching occurred. The 
present invention satisfies this need. 

Additionally, the width of the etched stitches is on 
the order of microns and must be maintained within tight 
tolerances. Stitch width can be affected by improper fo- 
cussing of the incident beam. Thus, there also exists a 
need for an apparatus and method for imaging the 
etched spot on the surface of the medium and determin- 
ing the size of the etched spot from the image in order 
to ascertain whether focus adjustment is necessary. The 
present invention satisfies this need as well. 

cmmnr y of the Invention 



The present invention comprises an apparatus for 
etching a point on the surface of a magnetic medium to 
reduce the reflectivity of that point and for verifying that 
etching occurred. The apparatus comprises a light 
source for providing a collimated incident beam of light. 
Afirst lens situated in the path of the transmitted incident 
beam focuses the incident beam to a point on the sur- 
face of the magnetic medium. The focused incident 
beam reacts with the magnetic medium to reduce the 
reflectivity of the surface at that point. A portion of the 
focused incident beam is reflected, and the first lens col- 
limates the reflected beam and directs the reflected 
beam back toward the light source. The apparatus fur- 
ther comprises means for separating the reflected beam 
from the incident beam and for deflecting the reflected 
beam. Detector means situated in the path of the de- 
flected reflected beam measure the intensity of the re- 
flected beam and compare the measured intensity to a 
threshold value. Proper etching is verified if the intensity 
of th reflected beam is not less than the threshold val- 
ue. 

According to a preferred mbodiment of the present 
invention, the detector means comprises a second lens 



situated in the path of the d fleeted reflected beam. An 
opaque screen is positioned substantially in the focal 
plane of the second lens. Th screen has a pin hole sub- 
stantially at the focal point of the second lens and oper- 
5 ates to block out un-f ocused rays of light emanating from 
the second lens. A photodetector is positioned on the 
side of the screen opposite the second lens and proxi- 
mate the pin hole for producing a signal having a mag- 
nitude proportional to the intensity of the deflected re- 
10 fleeted beam passing through the pin hole. In the pre- 
ferred embodiment, the apparatus further comprises 
means for adjustably attenuating the reflected beam for 
protecting the photodetector from damage due to the in- 
tensity of the reflected beam during etching and for ai- 
rs lowing the same photodetector to be used with various 
incident beam and reflected beam intensities. 

Additionally, according to the preferred embodiment 
of the present invention, the means for separating and 
for deflecting the reflected beam comprises a polarizer 
20 positioned in the path of the incident beam between the 
light source and the first lens for linearly polarizing the 
incident beam in a first polarizing direction. A beam sep- 
arator is positioned in the path of the incident beam be- 
tween the polarizer and the first lens having means for 
25 transmitting light linearly polarized in the first polarizing 
direction and for deflecting light linearly polarized in a 
direction orthogonal to the first polarizing direction. Ac- 
cordingly, the beam separator transmits the incident 
beam. Means positioned between the first lens and the 
so beam separator alter the polarization of the reflected 
beam relative to the incident beam such that the reflect- 
ed beam is linearly polarized in a direction orthogonal 
to the direction of polarization of the incident beam 
thereby causing the beam separator to deflect the re- 
35 fleeted beam. 

Preferably, the magnetic medium is positioned in 
the focal plane of the first lens. Additionally, the thresh- 
old value is adjustable for different types of magnetic 
media. 

40 In the preferred embodiment of the present inven- 
tion, the magnetic medium is a disc having a rotational 
axis and having concentric magnetic data tracks about 
the rotational axis. According to this preferred embodi- 
ment, the apparatus further comprises means for rotat- 
45 ing the disc about its rotational axis, and means for mod- 
ulating the light source on and off for consecutively etch- 
ing a plurality of equally spaced stitches about the rota- 
tional axis of the medium. The means for rotating the 
disk comprises a spindle/platen assembly. The plurality 
so of stitches define an optical servo track. The detector 
means is employed to verify each consecutively etched 
stitch in the track. The apparatus further comprises 
means for positioning the incident beam radially of the 
disc for etching each of a plurality of concentric optical 
55 servo tracks about the rotational axis of the disc. 

According to another featur of the present inven- 
tion, each optical servo track has a pre-det rmined 
stitch count and the apparatusf urther comprises a coun- 
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ter and means for incrementing the counter each time 
a stitch is verified. Means are also provided for compar- 
ing the contents of the count r to the pr -d termined 
stitch count. Proper etching of each optical servo track 
is verified when the contents of th counter equal the 
pre-determined stitch count for that track. 

According to yet another feature of the present in- 
vention, the apparatus further comprises imaging 
means positioned in the path of the deflected reflected 
beam for generating from the reflected beam an image 
of the etched point on the surface of the medium. Means 
for processing the generated image to determine the 
size of the etched point are provided along with means 
for adjusting the focus of the first lens if the size of the 
etched point exceeds a pre-determined tolerance. 

According to still another aspect of the present in- 
vention, the incident beam is aligned to the center of 
rotation of the spindle prior to etching the servo tracks. 

The invention also comprises a method for verifying 
the etching. 

Other features of the present invention will become 
evident from the following drawings and specification. 

Brief Description of the Drawings 

The foregoing summary, as well as the following de- 
tailed description of the preferred embodiment, is better 
understood when read in conjunction with the appended 
drawings. For the purpose of illustrating the invention, 
there is shown in the drawings, an embodiment that is 
preferred, it being understood, however, that the inven- 
tion is not limited to the specific methods and instrumen- 
talities disclosed. In the drawings: 

Figure 1 is a top view of a portion of a magnetic disk 
having concentric optical servo tracks each com- 
prised of a plurality of equally spaced etched stitch- 
es; 

Figure 2 is a block diagram of an apparatus for etch- 
ing optical servo information on a magnetic medi- 
um, for verifying said etching, and for imaging the 
etched spot on the surface of the medium in accord- 
ance with the present invention; 
Figure 3 is a top view of a centration device for align- 
ing an incident beam; 

Figure 4 is a cross-sectional view of the centration 
device of Figure 3 taken along line 4--4 of Figure 3; 
Figure 5 is a block diagram of the apparatus of Fig- 
ure 2 showing modifications to the apparatus for 
aligning the incident beam; and 
Figures 6-8 graphically illustrate the signal output 
of the oscilloscope of Figure 5 during a beam align- 
ment sequence. 

Detailed Description of the Pref rred Embodlm nt 

Ref rring to the drawings in detail, wherein lik nu- 
merals indicate like elements throughout, there is shown 



in Figure 1 a top view of a portion of a magnetic disk 10 
having cone ntric optical servo tracks 12, 14 about the 
rotational axis 16 of th disk 10. Each servo track 12, 
14 is comprised of a plurality of equally spaced etched 

5 stitches 18. Concentric magnetic data tracks 20 lie be- 
tween each adjacent pair of servo tracks 1 2, 1 4 for mag- 
netically recording data on the disk 10. In the preferred 
embodiment, each disk has 900 concentric servo tracks 
and each servo track comprises 1666 equally spaced 

io etched stitches. Each stitch is approximately 4.8 mi- 
crons wide and the spacing between adjacent stitches 
in a same track is 20.4 microns. Since the inner radius 
of the disk is smaller than the outer radius, the length of 
the stitches in a given servo track increases from the 

f5 inner to outer radius of the disk in order to maintain the 
same number of stitches in each track. 

Referring to Figure 2, there is shown a preferred 
embodiment of an apparatus 39 for etching a point on 
the surface of a magnetic medium to reduce the reflec- 

20 tivity of the point and for verifying that proper etching of 
the point occurred. More particularly, the apparatus 39 
is for etching a plurality of concentric optical servotracks 
about the rotational axis of a magnetic storage disc, 
such as is shown in Figure 1, wherein each track com- 

2S prises a plurality of equally spaced etched stitches, and 
for verifying the stitch count of each track. 

As shown in Figure 2, the apparatus 39 comprises 
a light source 40 for providing a collimated incident 
beam of light 42. A polarizer 46 is positioned in the path 

30 of the incident beam for linearly polarizing the incident 
beam of light in a first polarizing direction. The direction 
of linear polarization, i.e., the first polarizing direction, is 
not critical. In the preferred embodiment, the light source 
40 is a laser tuned to a wavelength suitable for etching 

35 the surface of the magnetic medium. Thus, the incident 
beam is highly collimated and monochromatic. Different 
wavelengths may be used with magnetic media having 
different characteristics. In the preferred embodiment, 
the polarizer 46 for linearly polarizing the incident beam 

40 comprises two brewster windows in the laser tube. 

The apparatus 39 also comprises means for mod- 
ulating the light source 40 on and off for consecutively 
etching the plurality of equally spaced stitches in each 
optical servo track. In the preferred embodiment, the 

45 means for modulating the light source on and off is an 
acousto-optical device 44. Acousto-optic modulators 
are described in Wilson & Hawkes, OPTOELECTRON- 
ICS: AN INTRODUCTION, pp. 111 to 116 (Prentice/Hall 
1983). Although an acousto-optical device is employed 

50 jn the preferred embodiment, any other suitable means 
for modulating the light source on and off may be em- 
ployed, such as for example, a shutter mechanism (not 
shown) or beam deflector (not shown). Alternatively, the 
power input to the light source itself could be modulated 

55 on and off to produce a corresponding modulation of the 
incident beam. 

Mirror 50 directs the linearly polarized incident 
beam through a beam separator 52. Beam s parator 52 
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of the present invention has means for transmitting light 
linearly polariz d in the first polarizing direction (as is 
the incident beam) and for deflecting light linearly polar- 
ized in a direction orthogonal to the first polarizing direc- 
tion. In th pref rr d embodiment, the means for trans- 
mitting light linearly polarized in the first polarizing direc- 
tion and for deflecting light polarized orthogonal thereto 
is a multilayer dielectric thin film laser line coating 53 
positioned along the hypotenuse of the beam separator 
52. 

The beam separator 52 transmits the linearly polar- 
ized incident beam and mirrors 51 , 55 direct the trans- 
mitted incident beam to a first lens 54. The first lens 54 
focuses the incident beam to a point 57 on a magnetic 
storage disk 61 to be etched. A platen/spindle assembly 
59 rotates the disk 61 about its rotational axis. The spin- 
dle 59 has a center pin 78 at the center of rotation of the 
spindle 59. The disk 61 has a center hub (not shown) 
which has a center hole (not shown). The disk 61 is 
placed on the spindle 59 with the center pin 78 through 
the center hole (not shown) of the disk hub (not shown). 
The first lens 54 is positioned such that the rotating disc 
lies substantially in the focal plane of the first lens 54. 
The focused incident beam reacts with the rotating mag- 
netic medium 61 at the point 57 to create a stitch (not 
shown) on the medium 61 having reduced reflectivity. A 
portion of the focused incident beam is reflected. Since 
the incident beam is focused to a fine point on the mag- 
netic medium, the reflected light effectively emanates 
from a point source. As described above, the rotating 
disk 61 lies in the focal plane of the lens 54, and there- 
fore this point source of reflected light lies at the focal 
point of the first lens 54. Consequently, the lens 54 op- 
erates to collimate the reflected light and direct a reflect- 
ed beam back toward the beam separator 52 via the mir- 
rors 51 , 55. 

The apparatus 39 further comprises means for al- 
tering the polarization of the reflected beam relative to 
the incident beam prior to the reflected beam passing 
back through the beam separator 52 such that the re- 
flected beam is linearly polarized in a direction orthog- 
onal to the first polarizing direction of the incident beam. 
In the preferred embodiment, the means for altering the 
polarization of the reflected beam relative to the incident 
beam is a quarter-wave plate 56. Essentially, as the lin- 
early polarized incident beam (polarized in the first po- 
larizing direction) first passes from the mirror 50 through 
the beam separator 52 and then through the quarter- 
wave plate 56, the quarter-wave plate 56 transforms the 
incident beam from linear polarization in the first polar- 
izing direction to circular polarization. Thus, when the 
incident beam strikes the magnetic medium 61 at the 
point 57, it is circularly polarized. Consequently, the re- 
flected beam that is directed by the first lens 54 back 
toward the quarter-wave plate 56 and beam separator 
52 is similarly circularly polarized. As the circularly po- 
larized reflected beam passes backthrough the quarter- 
wave plate 56, the quarter-wave plate 56 transforms the 



circularly polarized reflected beam to linear polarization. 
However, the transformed reflected beam will be linearly 
polarized in a direction orthogonal to the first polarizing 
direction of the incident beam. Consequently, as men- 

s tioned above, the thin film laser line coating 53 along th 
hypotenuse of the beam separator 52 will deflect the re- 
flected beam (the deflected reflected beam is indicated 
generally at 67). 

The polarizer 46, beam separator 52 and quarter 

10 wave-plate 56 collectively comprise means for separat- 
ing the reflected beam from the incident beam and for 
deflecting the reflected beam. It is understood by those 
skilled in the art that means other than those disclosed 
herein may be employed to separate and deflect the re- 
is fleeted beam. As used in the claims, the phrase "means 
for separating the reflected beam from the incident 
beam and for deflecting the reflected beam" is intended 
to encompass all such possibilities. 

Referring still to Figure 2, the apparatus 39 further 

20 comprises detector means 60 situated in the path of the 
deflected reflected beam for measuring the intensity of 
the reflected beam, and for comparing the measured in- 
tensity to a threshold value. Verification of proper etch-" 
ing is established if the measured intensity of the refiect- 

25 ed beam is not less than the threshold value. As those 
skilled in the art know, many different compositions may 
be used for magnetic storage media. Different types of 
magnetic media may be more or less susceptible to 
etching at a given incident beam intensity than others. 

30 Accordingly, in the preferred embodiment, the threshold 
value is adjustable for different types of magnetic media. 

In the preferred embodiment, the detector means 
60 comprises a second lens 62, an opaque screen 64 
and a photodetector 66, all situated in the path of the 

35 deflected reflected beam. The screen 64 is positioned 
substantially in the focal plane of the second lens 62 and 
has a pin hole 69 located at the focal point of the second 
lens 62. The photodetector is positioned on the side of 
the screen 64 opposite the lens 62. The lens 62 focuses 

40 the deflected reflected beam onto the photodetector 66 
which produces a signal having a magnitude proportion- 
al to the intensity of the reflected beam. For a single 
etch, the signal produced by the photodetector 66 is in 
the form of an electronic pulse. The opaque screen 64 

45 blocks out any unfocused rays of light. 

The apparatus 39 further comprises means for ad- 
justably attenuating the reflected beam for protecting 
the photodetector 66 from damage due to the intensity 
of the reflected beam during etching and for allowing the 

so same photodetector 66 to be used with various incident 
beam and reflected beam intensities. In the preferred 
embodiment, the means for attenuating the reflected 
beam is a standard optical beam attenuator 68 situated 
in the path of the deflected reflected beam between the 
55 beam separator 52 and the second lens 62. The degree 
of attenuation may be automatically adjusted by a com- 
puter 74 coupled to the attenuator 68. 

The photodetector 66 is coupled to pulse condition- 
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ing and threshold circuitry 70 for comparing the magni- 
tude of the pulse to the threshold valu . Th threshold 
circuitry 70 provides an indication of- verification when 
the pulse amplitude exc eds the thr shold. As those 
skilled in the art will appreciat , puis conditioning and 
threshold circuitry 70 of the type employed herein are 
well known to those skilled in the art and may be imple- 
mented in many ways. Without deviating from the spirit 
and scope of the present invention, the threshold circuit- 
ry 70 of the present invention is not limited to any one 
implementation. 

Although the apparatus 39 and method described 
herein may be employed to verify any etched pattern, 
the apparatus 39 is preferably employed to etch and ver- 
ify an optical servo pattern such as that shown in Figure 
1. As described above, the servo pattern shown in Fig- 
ure 1 comprises a plurality of equally spaced concentric 
optical servo tracks about the rotational axis of the disk. 
In the preferred embodiment, each disk has 900 con- 
centric servo tracks and each servo track comprises 
1666 equally spaced etched stitches. Referring to Fig- 
ure 2, the apparatus 39 furtner comprises means 
(shown generally at 71) for moving the incident beam 
radially of the disc for etching each of the plurality of 
concentric tracks. Thus, the beam is moved radially of 
the disk during the etching process as indicated by the 
arrows in Figure 2. A preferred method of moving the 
beam radially of the disk is disclosed in EP-A-0 645 044 
entitled "Steering Laser Beam While Etching Optical 
Servo Tracks for Magnetic Disks." 

As mentioned previously, in addition to verifying that 
a single etch occurred, the apparatus 39 may be em- 
ployed to verify the stitch count of each optical servo 
track. To this end, the apparatus 39 further comprises a 
counter 72 coupled to the threshold electronics 70 for 
incrementing the counter 72 each time a stitch is verified 
(i.e., when the measured intensity of the reflected beam 
for that stitch exceeds the threshold value). In the pre- 
ferred embodiment, a computer 74 is coupled to the 
counter 72 for comparing the contents of the counter 72 
to an expected, pre-determined stitch count after each 
track is etched. The counter 72 is reset to zero before 
etching each track. 

Alternatively, rather than verifying the stitch count 
of each track, the apparatus 39 may be employed to ver- 
ify the total stitch count for the entire disk. For this op- 
eration, the counter 72 would only be reset prior to etch- 
ing the first track of each disk. 

In use, the light source 40 provides a collimated in- 
cident beam of light that passes through modulator 44 
which modulates the incident beam on an off at a rate 
sufficient to achieve the desired stitch count as the mag- 
netic disk 61 rotates on the platen/spindle assembly 59. 
The incident beam is linearly polarized in the first polar- 
izing direction. The linearly polarized beam th n passes 
through the beam separator 52 and through the quarter 
wave plate 56, the latter transforming the linearly polar- 
ized incident beam to circular polarization. Th circularly 



polarized incident beam is then focused to a point 57 on 
the rotating magnetic medium 61 by th first lens 54. As 
the beam modulates on and off, it reacts with the mag- 
netic medium 61 as the medium 61 rotates past the point 

5 of incidenc 57 of the beam thereby creating consecu- 
tive stitches having reduced reflectivity. The first lens 54 
and mirror 55 are moved radially over the surface of the 
rotating medium 61 for etching each of the 900 concen- 
tric optical servo tracks. 

10 As each stitch is etched, a portion of the incident 
beam is reflected by the magnetic medium. As previous- 
ly described, the reflected light is collimated by the first 
lens 54 and directed back toward the quarter-wave plate 
56. The reflected beam is circularly polarized prior to 

is passing through the plate 56. As the reflected beam 
passes through the plate 56, the plate 56 transforms the 
beam from circular polarization to linear polarization. 
The direction of linear polarization of the reflected beam, 
however, will be orthogonal to the first polarizing direc- 

20 tion of the incident beam. Consequently, the reflected 
beam is deflected as it passes through the beam sepa- 
rator 52 by the thin film laser line coating 53. The de- 
flected reflected beam 67 is directed to the second lens 
62 where it is focused through the pin-hole 69 in the 

25 opaque screen 64 and onto the photodetector 66. Es- 
sentially, first lens 54 and second lens 62 operate to im- 
age the etched point 57 onto the photodetector 66. As 
each stitch is etched, the photodetector 66 produces a 
pulse having an amplitude proportional to the intensity 

30 of the reflected beam for that stitch. The amplitude of 
the pulse is then compared to a threshold. The threshold 
is established such that if the amplitude of the pulse (i. 
e. , the intensity of the reflected beam) equals or exceeds 
the threshold, then the incident beam had sufficient in- 

35 tensity to properly etch the stitch. Thus, in this manner, 
the apparatus 39 verifies the etching of each stitch. The 
counter 72 maintains a count of each pulse that satisfies 
the threshold. Each time the disk rotates through one 
revolution, the counter 72 is examined to ensure that the 

40 number of verified stitches equals the expected stitch 
count for the track. Thus, the present invention is direct- 
ed to an apparatus and method for etching the surface 
of a magnetic medium and for verifying that etching oc- 
curred. 

45 in accordance with another feature of the present 
invention, the apparatus 39 further comprises imaging 
means positioned in the path of the deflected reflected 
beam for generating from the reflected beam an image 
of the etched point 57 on the surface of the medium 61 . 

so in the preferred embodiment, the imaging means com- 
prises a CCD camera 76 having a long focal length lens 
such that the image of the etched point occupies a large 
portion of the camera's field-of-view A standard beam 
splitter 70 is provided for splitting the deflected reflected 

55 beam so that both v rification and imaging can be per- 
formed simultaneously. Although the preferred embod- 
iment employs a CCD camera 76, any suitable imaging 
device may b employed. 
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The camera 76 is coupled to the computer 74 which 
provides means for processing the generated image to 
determine the size of th etched point. The computer 74 
may also provide means for processing the generat d 
image to examine the energy profil of the focussed s 
spot. The means for processing the generated image 
may comprise a standard frame-grabber add-in card 
(not shown) and associated image processing software 
(not shown); however, any suitable processing means 
may be employed without deviating from the spirit and 
scope of the present invention. 

Recall from the background section that the width 
of the etched stitches is on the order of microns and 
must be maintained within tight tolerances. Often the 
culprit of excessive stitch width is an improperly focused 
incident beam. Accordingly, the apparatus 39 further 
comprises means (not shown) for adjusting the focus of 
the first lens 54 if the size of the etched point, as deter- 
mined by the computer 74, exceeds a pre-determined 
tolerance. The means for adjusting the focus of the first 
lens 54 may comprise a manual focusing mechanism 
(not shown) that an operator would adjust in response 
to an indication from the computer 74 that the size of the 
etched point 57 is too large. Alternatively, the computer 
74 and accompanying hardware (not shown) may pro- 
vide automatic adjustment of the focus of the first lens 
54. 

In accordance with yet another aspect of the 
present invention, the incident beam is aligned to the 
center of rotation of the spindle 59 prior to etching the 
servo tracks. Alignment is necessary to ensure accu- 
rately known radii of the servo tracks and to maintain 
accurate angular positioning of the stitches relative to a 
fixed angular index from the outer track to inner track. 

Figure 3 is a top view of a centration device 80 used 
to facilitate alignment of the incident beam with the cent- 
er of rotation of the spindle 59. The centration device 80 
comprises a base portion 81 and a finely ruled surface 
82 secured to the top of the device 80. The finely ruled 
surface 82 may be a diffraction grating, a Ronchi ruling, 
or any other surface with closely spaced markings (i.e., 
less than 10 microns) that exibit spatially repeating dif- 
ferences in optical contrast. In the preferred embodi- 
ment, the surface 82 has 3000 lines per inch scribed on 
it. 

Figure 4 is a cross-sectional view of the centration 
device 80 taken along line 4-4 of Figure 3. As shown, 
the device B0 further comprises a center hole 84 which 
engages with the center pin 78 of the spindle 59 for 
mounting the finely ruled surface 82 on the spindle 59 
proximate the center of rotation. The ruled surface 82 is 
placed and secured in a milled portion 86 of the base 
81 . An alignment hole (not shown) may also be provided 
in the base 81 for engaging with an alignment pin (not 
shown) on the spindle. Th alignment pin and corre- 
sponding alignment hole would operate to lock the de- 
vice 80 in a fixed position during rotation so that the sur- 
face 82 does not move relative to the spindle 59. 



Referring now to Figure 5, modifications to appara- 
tus 39 are shown for aligning the incident beam to the 
center of rotation of the spindle 59. As shown, a shaft 
encoder 88 is coupled to the spindle 59. The shaft en- 
coder 88 outputs a pulse once for every revolution of the 
spindle 59. One trace of an oscilloscope 90 is coupled 
to the output of photodetector 66 for displaying the pho- 
todetector output. The oscilloscope 90 is sync/triggered 
with the output of the shaft encoder 88. 

To align the incident beam to the center of rotation 
of the spindle 59, the centration device 80, and thus the 
finely ruled surface 82, is mounted on the spindle 59 
proximate the center of rotation of the spindle 59, as best 
shown in Figure 5. The finely ruled surface 82 is then 
rotated on the spindle 59. A linearly polarized incident 
beam of light is generated by the laser 40. The intensity 
of the beam is set at a level that will not etch the ruled 
surface 82. The beam passes through modulator 44. 
Mirror 50 directs the linearly polarized incident beam 
through the beam separator 52. The beam then passes 
through the quarter-wave plate 56 which transforms the 
incident beam from linear to circular polarization. Mirrors 
51 , 55 then direct the incident beam to the first lens 54 
which focuses the incident beam to a point 79 on the 
rotating surface 82. The optics 55, 54 are initially posi- 
tioned by the operator at what the operator believes to 
be the center of rotation of the spindle 59. 

A portion of the focused incident beam is reflected. 
Since the incident beam is focused to a fine point on the 
rotating surface 82, the reflected light effectively ema- 
nates from a point source. Thus, the lens 54 operates 
to collimate the reflected light and direct a reflected 
beam back toward the beam separator 52 via the mirrors 
51,55. 

As the reflected beam passes back through the 
quarter-wave plate 56 via mirrors 51 , 55, the beam sep- 
arator 52 deflects the reflected beam to the detector 
means 60. Lens 62 focuses the reflected beam through 
the pin-hole 69 and onto the photodetector 66 which 
continuously measures the intensity of the reflected 
beam. Since the finely ruled surface 82 is constantly ro- 
tating, the intensity of the reflection is not steady, but 
rather oscillates at a frequency that depends on the dis- 
tance of the beam from the center of rotation of the spin- 
dle 59. Thus, the photodetector 66 produces a periodic 
signal having a frequency indicative of beam position 
relative to the center of rotation of the spindle. 

The signal is displayed on the oscilloscope 90. Be- 
cause the oscilloscope 90 is triggered by the output of 
the shaft encoder 88, the scope 90 displays the intensity 
of the reflected beam over a time equal to one revolution 
of the spindle 59. To obtain maximum centration of the 
beam, the operator mechanically adjusts the position of 
the optics 55, 54 parallel to the spindle 59 until the signal 
indicates maximum centration.. Higher frequency oscil- 
lations of the displayed signal indicate greater distance 
of the beam from the center of rotation of the spindle. 
Figures 6 through 8 illustrate a typical beam alignm nt 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 0 645 043 B1 



14 



sequence. 

In Figure 6, the optics (not shown) have been ini- 
tially positioned such that the incident beam is focused 
to a spot 79 on the ruled surface 82 at a r latively large 
distance from th center of rotation 92 of the spindle (not 
shown). Accordingly, the displayed signal 94 from the 
photodetector 66 has a high frequency. As illustrated in 
Figure 7, as the incident beam is moved closer to the 
center of rotation 92, the frequency of the displayed sig- 
nal 94 begins to decrease. Figure 8 depicts the dis- 
played signal 94 when the incident beam is at maximum 
cent ration, i.e., is aligned with the center of rotation of 
the spindle. 

From the foregoing description it can be seen that 
the present invention comprises an apparatus for and 
method of etching the surface of a magnetic medium 
and for verifying that proper etching occurred. More par- 
ticularly, the present invention is directed to an appara- 
tus for etching a plurality of concentric optical servo 
tracks about the rotational axis of a magnetic disk having 
concentric magnetic data tracks wherein each optical 
servo track comprises a plurality of equally spaced 
etched stitches, and for verifying the stitch count of each 
optical servo track. In accordance with another feature 
of the present invention, the apparatus may additionally 
be employed to determine the size of the etched spot 
on the surface of the medium. In accordance with yet 
another aspect of the present invention, the incident 
beam is aligned to the center of rotation of the spindle 
prior to etching the servo tracks. It will be appreciated 
by those skilled in the art that changes could be made 
to the embodiment described above without departing 
from the broad inventive concepts thereof. It is under- 
stood, therefore, that this invention is not limited to the 
particular embodiment disclosed, but is intended to cov- 
er all modifications which are within the scope of the in- 
vention as defined by the appended claims. 



Claims 

1. An apparatus for etching a point on the surface of 
a magnetic medium to reduce the reflectivity of said 
point and for verifying said etching, comprising: 

a light source (40) for providing a collimated in- 
cident beam of light; 

a first lens (54) situated in the path of the trans- 
mitted incident beam for focusing the incident 
beam to a point on the surface of the magnetic 
medium (61), the focused incident beam react- 
ing with the magnetic medium to reduce the re- 
flectivity of the surface at that point, a portion 
of the focused incident beam being reflected, 
said first lens (54) collimating the reflected 
beam and directing the reflected beam back to- 
ward the light sourc (40); 
means (53) for s parating the reflected beam 



from the incident beam and for deflecting the 
r fleeted beam; and 

detector means (60) situated in th path of the 
deflected reflected beam for measuring the in- 
5 tensity of the reflected beam, and for comparing 

the measured intensity to a threshold value, 
whereby proper etching is verified if the inten- 
sity of the reflected beam is not less than the 
threshold value. 

10 

2. The apparatus of claim 1 wherein the means for 
separating and for deflecting the reflected beam 
comprises: 

is a polarizer (46) positioned in the path of the in- 

cident beam between the light source (40) and 
the first lens (54) for linearly polarizing the inci- 
dent beam in a first polarizing direction; 
a beam separator (52) positioned in the path of 

20 the incident beam between the polarizer and 

the first lens (54) having means for transmitting 
light linearly polarized in the first polarizing di- 
rection and for deflecting light linearly polarized 
in a direction orthogonal to the first polarizing 

2S direction, the beam separator (52) transmitting 

the incident beam; and 

means (56) positioned between the first lens 
(54) and the beam separator (52) for altering 
the polarization of the reflected beam relative 
30 to the incident beam such that the reflected 

beam is linearly polarized in a direction orthog- 
onal to the direction of polarization of the inci- 
dent beam thereby causing the beam separator 
(52) to deflect the reflected beam. 

35 

3. The apparatus of claim 1 or 2 wherein the magnetic 
medium (61) is positioned in the focal plane of the 

"first lens (54). 

40 4. The apparatus of any of claims 1 to 3 further com- 
prising: 

imaging means (76) positioned in the path of 
the deflected reflected beam for generating 

45 from the reflected beam an image of the etched 

point on the surface of the medium; and 
means (74) for processing the generated image 
to determine the size of the etched point; and 
means for adjusting the focus of the first lens 

so (54) if the size of the etched point exceeds a 

pre-determined tolerance. 

5. The apparatus of any of claims 1 to 4 wherein the 
magnetic medium (61) is a disc (10) having a rota- 
ss tional axis (16) and having concentric magnetic da- 
ta tracks (20) about said rotational axis (16), and 
wherein the disk (10) is positioned substantially in 
the focal plane of the first lens (54), and wherein the 
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apparatus further comprises: 

means (59) for rotating the disc about the rota- 
tional axis thereof; 

means (44) for modulating the light source (40) 5 
on and off for consecutively etching a plurality 
of equally spaced stitches about the rotational 
axis (16) of the medium (61), said plurality of 
stitches defining an optical servo track (1 2, 1 4), 
said detector means (60) for verifying each con- 10 
secutively etched stitch in the track; and 
means for moving the incident beam radially of 
the disc for etching each of a plurality of con- 
centric optical servo tracks about the rotational 
axis of the disc. 15 

The apparatus of claim 5 wherein each optical servo 
track (12,14) has a pre-determined stitch count and 
wherein the apparatus further comprises; 

20 

a counter (72); 

means (70) for incrementing the counter (72) 
each time a stitch is verified; and 
means (74) for comparing the contents of the 
counter (72) to the pre-determined stitch count, 25 
whereby proper etching of each optical servo 
track is verified when the contents of the coun- 
ter (72) equal the pre-determined stitch count. 

The apparatus of any of claims 1 to 6 wherein the 30 
detector means (60) comprises: 

a second lens (62) situated in the path of the 
deflected reflected beam; 

an opaque screen (64) positioned substantially 35 
in the focal plane of the second lens (62) and 
having a pin hole (69) substantially at the focal 
point of the second lens (62), said screen (64) 
for blocking out unfocused rays of light emanat- 
ing from the second lens (62); and & 
a photodetector (66) positioned on the side of 
the screen (64) opposite the second lens (62) 
and proximate the pin hole (69) for producing a 
signal having a magnitude proportional to the 
intensity of the deflected reflected beam pass- & 
ing through the pin hole (69). 

The apparatus of claim 7 further comprising means 
for adjustably attenuating the reflected beam for 
protecting the photodetector (66) from damage due so 
the intensity of the reflected beam during etching 
and for allowing the same photodetector (66) to be 
used with various incident beam and reflected 
beam intensities. 

ss 

An apparatus for tching a plurality of concentric op- 
tical servo tracks (12, 14) about the rotational axis 
(16) of a magnetic storage disc (61 ) having cone n- 



tric magnetic data tracks (20) about said rotational 
axis (16), wherein each optical servo track (12, 14) 
comprises a plurality of qually spaced etched 
stitches (18), and for verifying the stitch count of 
each track, comprising: 

means (59) for rotating the disc about the rota- 
tional axis thereof; 

a light source (40) for providing a collimated in- 
cident beam of light; 

means (44) for modulating the light source on 
and off for consecutively etching the plurality of 
equally spaced stitches in each optical servo 
track; 

a polarizer (46) situated in the path of the inci- 
dent beam for linearly polarizing the incident 
beam in a first polarizing direction; 
a beam separator (52) situated in the path of 
the incident beam having means for transmit- 
ting light linearly polarized in the first polarizing 
direction and for deflecting light linearly polar- 
ized in a direction orthogonal to the first polar- 
- izing direction, the beam separator (52) trans- 
mitting the incident beam; 
a first lens (54) situated in the path of the trans- 
mitted incident beam for focusing the incident 
beam to a point on the magnetic disc, the first 
lens (54) being positioned such that the disc 
lies substantially in the focal plane of the first 
lens (54), the focused incident beam reacting 
with the rotating magnetic medium (61 ) to cre- 
ate a stitch on the medium having reduced re- 
flectivity, 

a portion of the focused incident beam being 
reflected, said first lens (54) collimating the re- 
flected beam and directing the reflected beam 
back toward the beam separator (52); 
means (56) for altering the polarization of the 
reflected beam relative to the incident beam pri- 
or to passing back through the beam separator 
(52) such that the reflected beam is linearly po- 
larized in a direction orthogonal to the first po- 
larizing direction of the incident beam thereby 
causing the beam separator (52) to deflect the 
reflected beam; 

detector means (60) situated in the path of the 
deflected reflected beam for measuring the in- 
tensity of the reflected beam, and for comparing 
the measured intensity to a threshold value, 
and for incrementing a counter (72) when the 
measured intensity is not less than the thresh- 
old value; 

means for moving the incident beam radially of 
the disc for etching each of the plurality of con- 
centric optical s rvo tracks. 

10. Th apparatus of claim 9 wherein the detector 
means (60) comprises: 
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a second lens (62) situated in the path of the 
deflected reflected beam; 
an opaque screen (64) positioned substantially 
in the focal plane of the second lens (62) and 
having a pin hole (69) substantially at the focal 
point of the second lens (62), said screen (64) 
for blocking out unfocused rays of light emanat- 
ing from the second lens (62); and 
a photodetector (66) positioned on the side of 
the screen (64) opposite the second lens (62) 
and proximate the pin hole (69) for producing a 
signal having a magnitude proportional to the 
intensity of the focused reflected beam passing 
through the pin hole (69). 

11. The apparatus of any of claims 2 to 10 wherein the 
means for transmitting light linearly polarized in the 
first polarizing direction and for deflecting light line- 
arly polarized in a direction orthogonal to the first 
polarizing direction comprises a multilayer dielectric 
thin film laser line coating. 

12. A method for verifying each stitch in an apparatus 
for etching a plurality of concentric optical servo 
tracks (12, 14) about the rotational axis (16) of a 
magnetic storage disc (61) having concentric mag- 
netic data tracks (20) about the rotational axis (16), 
wherein each optical servo track (1 2, 1 4) comprises 
a plurality of equally spaced stitches (18) and 
wherein the stitches are consecutively etched by 
modulating on and off an incident beam of light fo- 
cused on said disc by a lens (54) as said disc ro- 
tates, and wherein a portion of said incident beam 
is reflected off the disk during the etching of each 
stitch, said method comprising the steps of: 

a) collimating the reflected portion of the inci- 
dent beam to produce a reflected beam; 

b) separating the reflected beam from the inci- 
dent beam; 

c) measuring the intensity of the reflected beam 
and comparing the measured intensity to a 
threshold value; and 

d) providing an indication of verification if the 
measured intensity is not less than the thresh- 
old value. 

1 3. The method of claim 1 2 wherein step (b) comprises 
the following steps: 

i) linearly polarizing the incident beam in a first 
polarizing direction prior to focussing said inci- 
dent beam on said disc; 

ii) altering the polarization of the reflected beam 
relativ to the incident beam such that the re- 
flected beam is linearly polarized in a direction 
orthogonal to th first polarizing direction of the 
incident beam; and 



iii) directing the incident beam and the reflected 
beam through a beam splitter having means for 
transmitting a beam of light linearly polarized in 
the first polarizing direction and for deflecting 
5 light linearly polarized in a direction orthogonal 

to the first polarizing direction, whereby the in- 
cident beam is transmitted through the beam 
splitter and the reflected beam is deflected. 

to 1 4. The method of claim 1 3 further comprising the steps 
of: 



i) repeatedly generating from the reflected 
beam an image of the etched point on the sur- 

15 face of the medium; 

ii) processing the generated image to deter- 
mine the size of the etched point; and 

iii) adjusting the focus of the lens if the size of 
the etched point exceeds a pre-determined tol- 

20 erance. 

15. The method of any of claims 1 2 to 14 wherein said 
apparatus for etching further comprises: 

25 optics (40) for generating said incident beam of 

light for etching said optical servo tracks; and 
a spindle (59) having a center of rotation for ro- 
tating said disk in proximity to said optics, said 
method further comprising aligning the incident 

30 beam to the center of rotation of said spindle 

prior to etching said servo tracks, including the 
steps of: 

mounting a finely ruled surface on said spindle 
proximate the center of rotation of said spindle; 
35 rotating said finely ruled surface on said spin^ 

die; 

focusing said incident beam onto said rotating 
finely ruled surface, a portion of said incident 
beam being reflected from said ruled surface 

40 and forming a reflected beam; 

continuously measuring the intensity of the re- 
flected beam to produce a periodic signal hav- 
ing a frequency indicative of beam position rel- 
ative to said center of rotation of said spindle; 

45 mechanically adjusting the position of said op- 

tics parallel to said spindle until said signal in- 
dicates maximum centration, and 
preferably, further comprising the step of sepa- 
rating the reflected beam from the incident 

50 beam prior to measuring the intensity of the re- 

flected beam. 



55 



Patentanspruche 

1 . Vorrichtung zum Atzen eines Punktes auf der Ober- 
flache eines magnetischen Mediums, urn die Re- 
flektivrtat des Punktes zu reduzieren, und zum Ve- 
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rifizieren der Atzung, mit: 

einer Lichtquell (40) zum Erzeugen eines kol- 
limierten Lichteinfallsstrahls; 
einer ersten in dem Pfad des durchgelassenen 5 
Einfallsstrahls angeordneten Linse (54) zum 
Fokussieren des Einfallsstrahls auf einen 
Punkt auf der Oberflache des magnetischen 
Mediums (61), wobei der fokussierte Einfalls- 
strahl mit dem magnetischen Medium so rea- io 
giert, daB er die Refiektivitat der Oberflache an 
diesem Punkt verringert, ein Teil des fokussier- 
ten Einfallsstrahls reflektiert wird, die erste Lin- 
se (54) den reflektierten Strahl koilimiert und 
den reflektierten Strahl zu der Lichtquelle (40) is 
zuruckleitet; 

einer Einrichtung (53) zum Trennen des reflek- 
tierten Strahls von dem Einfallsstrahl und zum 
Ablenken des reflektierten Strahls; und 
einer in dem Pfad des abgelenkten reflektierten 20 
Strahls angeordneten Detektoreinrichtung (60) 
zum Messen der Intensitat des reflektierten 
Strahls und zum Vergleichen der gemessenen 
Intensitat mit einem Schwellenwert, wodurch 
eine einwandfreie Atzung verifiziert wird, wenn 25 
die Intensitat des reflektierten Strahls nicht ge- 
ringer als der Schwellenwert ist. 

2. Vorrichtung nach Anspruch 1 , wobei die Einrichtung 
zum Trennen und zum Ablenken des reflektierten 30 
Strahls aufweist: 

einen Polarisator (46), der in dem Pfad des Ein- 
fallsstrahls zwischen der Lichtquelle (40) und 
der ersten Linse (54) zum linearen Polarisieren 35 
des Einfallsstrahls in einer ersten Polarisati- 
onsrichtung angeordnet ist; 
einen Strahltrenner (52), der in dem Pfad des 
Einfallsstrahls zwischen dem Polarisator und 
der ersten Linse (54) angeordnet ist, mit einer 40 
Einrichtung, urn in der ersten Polarisations rich - 
tung linear polarisiertes Licht durchzulassen 
und urn in einer Richtung senkrecht zu der er- 
sten Polarisationsrichtung linear polarisiertes 
Licht abzulenken, wobei der Strahltrenner (52) 45 
den Einfallsstrahl passieren laBt; und 
eine zwischen der ersten Linse (54) und dem 
Strahltrenner (52) angeordnete Einrichtung 
(56) zum Andem der Polarisationsrichtung des 
reflektierten Strahls in Bezug auf den Einfalls- so 
strahl in der Weise, daB der reflektierte Strahl 
in einer Richtung senkrecht zu der Polarisation 
des Einfallsstrahls linear polarisiert wird, wo- 
durch der Strahltrenner (52) dazu veranlaBt 
wird, den reflektierten Strahl abzulenken. 55 

3. Vorrichtung nach Anspruch 1 oder 2, wobei das ma- 
gnetisch Medium (61) in der Brenn bene der er- 



sten Linse (54) angeordnet ist 

4. Vorrichtung nach inem der Anspruche 1 bis 3, fer- 
ner mit: 

einer Abbildungseinrichtung (76) in dem Pfad 
des abgelenkten, reflektierten Strahls zum Er- 
zeugen einer Abbildung des geatzten Punktes 
auf der Oberflache des Mediums aus dem re- 
flektierten Strahl; 

einer Einrichtung (74) zum Verarbeiten der er- 
zeugten Abbildung zur Bestimmung der GroBe 
des geatzten Punktes; und 
einer Einrichtung zum Einstellen des Fokusses 
der ersten Linse (54), wenn die GroBe des ge- 
atzten Punktes einen vorbestimmten Toleranz- 
wert uberschreitet. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, wo- 
bei das magnetische Medium (61) eine Platte (10) 
mit einer Rotationsachse (16) und mit konzentri- 
schen magnetischen Datenspuren (20) urn die Ro- 
tationsachse (16) ist, und wobei die Platte (10) im 
wesentlichen in der Brenn ebene der ersten Linse 
(54) angeordnet ist, und wobei die Vorrichtung fer- 
ner aufweist: 

eine Einrichtung (59) zum Drehen der Platte urn 
ihre Rotationsachse; 

eine Einrichtung (44) zum Ein/Aus-Modulieren 
der Lichtquelle (40), urn mehrere in gleichen 
Abstanden angeordnete Striche urn die Rotati- 
onsachse (16) des Mediums (61) aufeinander- 
folgend zu atzen, wobei die mehreren Striche 
eine optische Servospur (12, 14) bilden, und 
die Detektoreinrichtung (60) jeden der aufein- 
anderfolgend in der Spur geatzten Striche ve- 
rifiziert; und 

eine Einrichtung zum Bewegen des Einfalls- 
strahls radial zu der Platte, urn jede von meh- 
reren konzentrischen optischen Servospuren 
urn die Rotationsachse der Platte zu atzen. 

6. Vorrichtung nach Anspruch 5, wobei jede optische 
Servospur (12, 14) eine vorbestimmte Strichanzahl 
aufweist, und wobei die Vorrichtung femer aufweist: 

einen Zahler (72); 

eine Einrichtung (70) zum Inkrementieren des 
Zahlers (72) jedesmal dann, wenn ein Strich 
verifiziert ist; und 

eine Einrichtung (74) zum Vergleichen der In- 
halte des Zahlers (72) mit der vorbestimmten 
Strichanzahl, wodurch eine einwandfreie At- 
zung jeder optischen Servospur verifiziert wird, 
wenn die Inhalte des Zahlers (72) gleich einer 
vorbestimmten Strichanzahl sind. 
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7. Vorrichtung nach einem der Anspruche 1 bis 6, wo 
bei die Detektoreinrichtung (60) aufweist: 

eine zweite Linse (62), die in dem Pfad des ab- 
gelenkten reflektierten St rah Is angeordnet ist; 
einen undurchsichtigen Schirm (64), der im we- 
sentlichen in der Brennebene der zweiten Linse 
(62) angeordnet ist, und eine im wesentlichen 
an dem Brennpunkt der zweiten Linse (62) an- 
geordnete Blende (69) aufweist, wobei der 
Schirm (64) von der zweiten Linse (62) ausge- 
hende nicht fokussierte Lichtstrahlen ausfiltert; 
und 

einen Photodetektor (66), der auf der der zwei- 
ten Linse (62) gegenubertiegenden Seite des 
Schirms (64) und nahe an der Blende (69) po- 
sitioniert ist, urn ein Signal mit einer GroBe pro- 
portional zu der Intensitat des die Blende (69) 
passierenden abgelenkten reflektierten Licht- 
strahls zu erzeugen. 

8. Vorrichtung nach Anspruch 7, welche ferner eine 
Einrichtung zum einstellbaren Abschwachen des 
reflektierten Strahls f Or den Schutz des Photodetek- 
tors (66) vor Beschadigung aufgrund der Intensitat 
des reflektierten Strahls wahrend des Atzvorgangs 
und zum Ermoglichen der Verwendung desselben 
Photodetektors (66) bei verschiedenen Intensitaten 
des Einfallsstrahls und des reflektierten Strahls auf- 
weist. 

9. Vorrichtung zum Atzen mehrerer konzentrischer 
optischer Servospuren (12, 14) urn die Rotations- 
achse (16) einer magnetischen Speicherplatte (61) 
mit konzentrischen magnetischen Datenspuren 
(20) urn die Rotationsachse (16), wobei jede opti- 
sche Servospur (12, 14) mehrere in gleichen Ab- 
standen angeordnete Striche (18) aufweist, und 
zum Verifizieren der Strichanzahl jeder Spur, mit: 

einer Einrichtung (59) zum Drehen der Platte 
urn ihre Rotationsachse; 
einer Ltchtquelle (40) zum Erzeugen eines kol- 
limierten Lichteinfallsstrahls; 
einer Einrichtung (44) zum Ein/Aus-Modulieren 
der Lichtquelle, urn die mehreren in gleichen 
Abstanden angeordneten Striche aufeinander- 
folgend in jeder optischen Servospur zu atzen; 
einem Polarisator (46), der in dem Pfad des 
Einfallsstrahls zum linearen Potarisieren des 
einfallenden Strahls in einer ersten Polarisati- 
onsrichtung angeordnet ist; 
einen Strahltrenner (52), der in dem Pfad des 
Einfallsstrahls angeordnet ist und eine Einrich- 
tung aufweist, urn in der ersten Polarisations- 
richtung linear polarisiertes Licht du rchzu las- 
sen und in einer Richtung senkrecht zu d r r- 
sten Polarisationsrichtung linear polarisiertes 



Licht abzulenken, wobei der Strahltrenner (52) 
den Einfallsstrahl passieren laftt; 
ein r in dem Pfad des durchg lassenen Ein- 
fallsstrahls angeordneten rst n Linse (54) 

*5 zum Fokussieren den einfallenden Strahls auf 

einen Punkt auf der Oberflache der magneti- 
schen Platte, wobei die erste Linse (54) so an- 
geordnet ist, daft die Platte im wesentlichen in 
der Brennebene der ersten Linse (54) angeord- 

10 net ist, der fokussierte Einfallsstrahl mit dem ro- 

tierenden magnetischen Medium (61 ) so rea- 
giert, daft er einen Strich auf dem Medium mit 
reduzierter Reflektivitat erzeugt, 
wobei ein Teil des fokussierten Einfallsstrahls 
reflektiert wird, die erste Linse (54) den reflek- 
tierten Strahl kollimiert und den reflektierten 
Strahl zu dem Strahlteiler (52) zuruckleitet; 
einer Einrichtung (56) zum Andern der Polari- 
sationsrichtung des reflektierten Strahls in Be- 

20 zug auf den Einfallsstrahl vor dem Durchtritt 

durch den Strahlteiler (52) in der Weise, daft 
der reflektierte Strahl in einer Richtung senk- 
recht zu der ersten Polarisationsrichtung des 
Einfallsstrahls linear polarisiert wird, wodurch 

25 der Strahltrenner (52) dazu veranlaQt wird, den 

reflektierten Strahl abzulenken; 
einer Detektoreinrichtung (60), die in dem Pfad 
des abgelenkten reflektierten Strahls angeord- 
net ist, zum Messen der Intensitat des reflek- 

30 tierten Strahls und zum Vergleichen der ge- 

messenen Intensitat mit einem Schwellenwert 
und zum Inkrementieren eines Zahlers (72), 
wenn die gemessene Intensitat nicht geringer 
als der Schwellenwert ist; und 

35 einer Einrichtung zum Bewegen des Einfalls- 

strahls radial zur Platte, urn jede der mehreren 
konzentrischen optischen Servospuren zu at- 
zen. 

40 10. Vorrichtung nach Anspruch 9, wobei die Detektor- 
einrichtung (60) aufweist: 

eine zweite Linse (62), die in dem Pfad des ab- 
gelenkten reflektierten Strahls angeordnet ist; 

45 einen undurchsichtigen Schirm (64), der im we- 

sentlichen in der Brennebene der zweiten Linse 
(62) angeordnet ist und eine im wesentlichen 
an dem Brennpunkt der zweiten Linse (62) an- 
geordnete Blende (69) aufweist, wobei der 

so Schirm (64) dazu dient, von der zweiten Linse 

(62) ausgehende nicht fokussierte Lichtstrah- 
len auszufiltern; und 

einen Photodetektor (66), der auf der der zwei- 
ten Linse (62) gegenuberliegenden Seite des 
55 Schirms (64) und nahe an der Bl nde (69) po- 

sitioniert ist, urn in Signal mit einer GroBe pro- 
portional zu der Intensitat des di Blende (69) 
passierenden fokussierten reflektierten Licht- 
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strahls zu erzeugen. 

11. Vorrichtung nach einem der Anspruch 2 bis 10, 
wobei die Einrichtung zum Durchlassen von Licht, 
das linear in der ersten Polarisationsrichtung pola- 
risiert ist, und zum Ablenken von Licht, das linear 
in einer Richtung senkrecht zu der ersten Polarisa- 
tionsrichtung polarisiert ist, eine mehrlagige dielek- 
trische Dunnfilm-Laser-Linienbeschichtung auf- 
weist. 

12. Verfahren zum Verifizieren jedes Striches in einer 
Vorrichtung zum Atzen mehrerer konzentrischer 
optischer Servospuren (12, 14) urn die Rotations- 
achse (1 6) einer magnetischen Speicherplatte (61 ) is 
mit konzentrischen magnetischen Datenspuren 
(20) urn die Rotationsachse (16), wobei jede opti- 
sche Servospur (12, 14) mehrere in gleichen Ab- 
standen angeordnete Striche (18) aufweist, und 
wobei die Striche aufeinanderfolgend durch Ein/ 20 
Aus-Modu!ation eines Lichteinfallsstrahls geatzt 
werden, der von einer Linse (54) auf die Platte fo- 
kussiert wird, wenn die Platte rotiert, und wobei ein 
Teil des Einfallsstrahls von der Platte wahrend des 
Atzens jedes Striches reflektiert wird, und das Ver- 25 
fahren die Schritte aufweist: 

a) Kollimieren des reflektierten Anteils des Ein- 
fallsstrahls zum Erzeugen eines reflektierten 
Strahls; 30 

b) Trennen des reflektierten Strahls von dem 
Einfallsstrahl; 

c) Messen der Intensitat des reflektierten 
Strahls und Vergleichen der gemessenen In- 
tensitat mit einem Schwellenwert; und 35 

d) Erzeugen einer Anzeige fur die Verifikation, 
wenn die gemessene Intensitat nicht kleiner als 
der Schwellenwert ist. 

13. Verfahren nach Anspruch 12, wobei der Schritt (b) 40 
die folgenden Schritte aufweist: 

i) lineares Polarisieren des Einfallsstrahls in ei- 
ner ersten Polarisationsrichtung vor dem Fo- 
kussieren des Einfallsstrahls auf die Platte; 

ii) Andern der Polarisation des reflektierten 
Strahls bezogen auf den Einfallsstrahl in der 
Weise, daG der reflektierte Strahl in einer Rich- 
tung senkrecht zu der ersten Polarisationsrich- 
tung des Einfallsstrahls linear polarisiert wird; so 
und 

iii) Fuhren des Einfallsstrahls und des reflek- 
tierten Strahls durch einen Strahlteiler mit einer 
Einrichtung zum Durchlassen eines in der er- 
sten Polarisationsrichtung linear polarisierten & 
Lichtstrahls und zum Ablenken eines in einer 
Richtung senkrecht zu der ersten Polarisati- 
onsrichtung linear polarisiert n Lichts, wodurch 



der Einfallsstrahl durch den Strahlteiler hin- 
durchgelassen und der reflektiert Strahl abge- 
lenkt wird. 

14. Verfahren nach Anspruch 1 3, ferner mit den Schrit- 
ten: 

i) wiederholtes Erzeugen einer Abbildung des 
geatzten Punktes auf der Oberfiache des Me- 
diums aus dem reflektierten Strahl; 

ii) Verarbeiten der erzeugten Abbildung, urn die 
GroGe des geatzten Punktes zu bestimmen; 
und 

iii) Einstellendes Fokusses der Linse, wenn die 
GroGe des geatzten Punktes einen vorbe- 
stimmten Toleranzwert uberschreitet. 

1 5. Verfahren nach einem der Anspruche 1 2 bis 1 4, wo- 
bei die Vorrichtung zum Atzen ferner aufweist: 

eine Optik (40) zum Erzeugen des Lichteinfalls- 
strahls zum Atzen der optischen Servospuren; 
und 

eine Spindel (59) mit einem Rotationsmittel- 
punkt zum Drehen der Platte in der Nahe der 
Optik, wobei das Verfahren ferner das Ausrich- 
ten des Einfallsstrahls auf den Rotationsmittel- 
punkt der Spindel vor dem Atzen der Servospu- 
ren mit den Schritten aufweist: 
Befestigen einer fein geteilten Oberfiache auf 
der Spindel in der Nahe des Rotationsmittel- 
punktes der Spindel; 

Drehen der fein geteilten Oberfiache auf der 
Spindel; 

Fokussieren des Einfallsstrahls auf die rotie- 
rende fein geteilte Oberfiache, wobei ein Teil 
des Einfallsstrahls von der geteilten Oberfiache 
reflektiert wird und einen reflektierten Strahl bil- 
det; 

kontinuierliches Messen der Intensitat des re- 
flektierten Strahls zum Erzeugen eines periodi- 
schen Signals mit einer Frequenz, welche die 
Strahlposition relativ zu dem Rotationsmittel- 
punkt der Spindel angibt; 
mechanisches Justieren der Position der Optik 
parallel zu der Spindel, bis das Signal eine ma- 
ximale Zentrierung anzeigt; und 
ferner bevorzugt den Schritt der Trennung des 
reflektierten Strahls von dem Einfallsstrahl vor 
dem Messen der Intensitat des reflektierten 
Strahls aufweist. 



Revendications 

1. Appareil pour graver un point sur la surface d'un 
support magnetique pour diminuer la reflectivite du- 
dit point et pour verifier ladite gravure, comprenant : 
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une source de lumiere (40), pour fournir un fais- 
c au de lumiere collimate incident ; 
une premiere lentille (54), situ6e sur le chemin 
du faisceau incident transmis, pour mettr au 
point sur un point de la surface du support ma- 5 
gn&ique (61), le faisceau incident; le faisceau 
incident mis au point reagissant avec le support 
magnetique pour diminuer la reflectivity de la 
surface en ce point, une portion du faisceau in- 
cident mis au point etant reflechie, ladite pre- 10 
miere lentille (54) cotlimatant le faisceau rSfle- 
chi et dirigeant !e faisceau refiechi en retour 
vers la source de lumiere (40) ; 
des moyens (53), pour separer le faisceau re- 
fiechi du faisceau incident et pour d6vier le fais- 75 
ceau r6fiechi ; et 

des moyens formant detecteur (60), situes sur 
le chemin du faisceau r6fiechi devi6, pour me- 
surer I'intensite du faisceau refine hi et pour 
comparer I'intensite mesurde a une valeur de 20 
seuil, de facon qu'une gravure convenabie soit 
verifiee si I'intensite du faisceau refl6chi n'est 
pas inf6rieure a la valeur de seuil. 

2. Appareil selon la revendication 1, dans lequel les 25 
moyens pour s6parer et pour deVier le faisceau re- 
fiechi comprennent : 

un polariseur (46), positionne sur le chemin du 
faisceau incident, entre la source de lumiere 30 
(40) et la premiere lentille (54), pour polariser 
lineairement le faisceau incident dans une pre- 
miere direction de polarisation ; 
un s6parateur de faisceau (52), positionne sur 
le chemin du faisceau incident, entre le pola- 35 
riseur et la premiere lentille (54), comportant 
des moyens pourtransmettre la lumiere polari- 
sed lineairement dans la premiere direction de 
polarisation et pour d6vier la lumiere polarised 
lineairement dans une direction orthogonale a 40 
la premiere direction de polarisation, le s6pa- 
rateur de faisceau (52) transmettant le faisceau 
incident ; et 

des moyens (56), positionn6s entre la premiere 
lentille (54) et le separateur de faisceau (52), & 
pour modifier la polarisation du faisceau refie- 
chi par rapport au faisceau incident, de facon 
que le faisceau reflechi soit polarise lineaire- 
ment dans une direction orthogonale a la direc- 
tion de polarisation du faisceau incident, provo- so 
quant ainsi la deviation du faisceau reflechi par 
le separateur de faisceau (52). 

3. Appareil selon la revendication 1 ou 2, dans lequel 

le support magnetique (61) est positionne dans le 55 
plan focal de la premier lentille (54). 

4. Appareil selon Tune quelconque des rev ndications 



1 a 3, comprenant en outre : 

des moyens d formation d'imag (76), posi- 
tionn6s sur le chemin du faisceau r6fiechi de- 
vie, pour geYier r, depuis le faisceau refiechi, 
une image du point grave sur la surface du 
support ; et 

des moyens (74), pour traiter I'image generee 
pour determiner la taille du point grave ; et 
des moyens pour r6gler le foyer de la premiere 
lentille (54) si la taille du point grave depasse 
une tolerance predetermined. 

5. Appareil selon Tune quelconque des r eve ndications 
1 a 4, dans lequel le support magnetique (61) est 
un disque (1 0) ayant un axe de rotation (16) et com- 
portant des pistes de donnees magnetiques con- 
centriques (20) autour dud it axe de rotation (16) et 
dans lequel le disque (10) est positionne sensible- 
ment dans le plan focal de la premiere lentille (54) 
et dans lequel I'appareil comprend en outre : 

des moyens (59), pour faire tourner le disque 
autour de son axe de rotation ; 
des moyens (44) pour moduler la source de lu- 
miere (40) pour etre active ou non-active, pour 
graver cons6cutivement une plurality de piqO- 
res egalement espaceds autour de I'axe de ro- 
tation (16) du support (61), ladite plurality de 
piqOres definissant une servo-piste optique 
(12, 14), lesdits moyens formant detecteur (60) 
etant destines a verifier chaque piqOre grav6e 
consecutivement sur la piste ; et 
des moyens pour deplacer le faisceau incident 
radialement par rapport au disque, pour graver 
chacune parmi une pluralite de servo-pistes op- 
tiques concentriques autour de I'axe de rotation 
du disque. 

6. Appareil selon la revendication 5, dans lequel cha- 
que servo-piste optique (12, 14) a un compte de pi- 
qures predetermine et dans tequel I'appareil com- 
prend en outre : 

un compteur (72) ; 

des moyens (70), pour incrementer le compteur 
(72) a chaque fois qu'une piqOre est verifiee ; et 
des moyens (74), pour comparer le contenu du 
compteur (72) au compte de piqOres predeter- 
mine, de facon qu'une gravure convenabie de 
chaque servo-piste optique soit verifiee lorsque 
le contenu du compteur (72) est egal au compte 
de piqOres predetermine. 

7. Appareil selon Tune quelconque des revendications 
1 a 6, dans lequel les moyens formant detecteur 
(60) comprennent : 
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une deuxieme lentille (62), situ6 sur le chenhin 
du faisceau reflechi d6vie ; 
un ecran opaque (54), positionne sensiblement 
dans le plan focal de la deuxieme lentille (62) 
t comportant un trou d'epingl (69) sensibl - 5 
ment au point focal de la deuxieme lentille (62), 
ledit 6cran (64) 6tant destine a bloquer les 
rayons de lumiere non-mis au point sortant de 
la deuxieme lentille (62) ; et 
un photodetecteur (66), positionne sur le cote io 
de I'ecran (64) oppose a la deuxieme lentille 
(62) et pres du trou d'epingle (69), pour produi- 
re un signal ayant une amplitude proportionnel- 
le a I'intensite du faisceau rSflechi d6vi6 traver- 
sal le trou d'epingle (69). 15 

8. Appareil selon la revendication 7, comportant en 
outre des moyens pour attenuer de maniere relia- 
ble le faisceau reflechi, pour proteger le photode- 
tecteur (66) de dSgats dus a I'intensite du faisceau 20 
r6fiechi pendant la gravure et pour permettre a ce 
meme photodetecteur (66) d'etre utilise avec diver- 
ses intensites de faisceau incident etde faisceau 
reflechi. 

25 

9. Appareil pour graver une plurality de servo-pistes 
optiques concentriques (12, 14) autour de I'axe de 
rotation (16) d'un disque de stockage magn6tique 
(61 ) ayant des pistes de donnSes magnetiques con- 
centriques (20) situees autour dudit axe de rotation 30 
(16), dans lequel chaque servo-piste optique (12, 

14) comprend une pluralite de piqures gravies 6ga- 
lement espac6es (18) et pour verifier le compte de 
piqures de chaque piste, comprenant : 

35 

des moyens (59), pour faire tourner le disque 
autour de son axe de rotation ; 
une source de lumiere (40), pour foumir un fais- 
ceau de lumiere collimate incident ; 
des moyens (44) pour moduler la source de lu- 40 
miere pour 6tre active ou non-active, pour gra- 
ver consecutivement la pluralite* de piqures 
egalement espacees de chaque dite servo-pis- 
te optique ; 

un polariseur (46), situe sur le chemin du fais- 45 
ceau incident, pour polariser lineairement le 
faisceau incident dans une premiere direction 
de polarisation ; 

un separateur de faisceau (52), situe sur le che- 
min du faisceau incident, comportant des so 
moyens pour transmettre la lumiere polaris6e 
lineairement dans la premiere direction de po- 
larisation et pour devier la lumiere polaris6e li- 
neairement dans une direction orthogonale a la 
premiere direction de polarisation, I separa- ss 
teur de faisceau (52) transmettant le faisceau 
incident ; 

une premiere lentille (54), situee sur le chemin 



du faisceau incident transmis, pour mettr au 
point le faisceau incident sur un point situe sur 
le disque magnetique, la premiere lentille (54) 
etent positionne d facon que le disque se 
trouve sensiblem nt dans le plan focal d la 
premiere lentille (54), le faisceau incident mis 
au point reagissant avec le support magnetique 
rotatrf (61 ) pour cr6er une piqure sur le support, 
ayant une reflectivity reduite ; 
une portion du faisceau incident mis au point 
etant ref!6chie, ladite premiere lentille (54) col- 
limatant le faisceau r6flechi et dirigeant le fais- 
ceau reflechi en retour vers le separateur de 
faisceau (52) ; 

des moyens (56) pour modifier la polarisation 
du faisceau reflechi par rapport au faisceau in- 
cident, avant de revenir en traversant le sepa- 
rateur de faisceau (52), de fagon que le fais- 
ceau reflechi sort polarise lineairement dans 
une direction orthogonale a la premiere direc- 
tion de polarisation du faisceau incident, provo- 
quant ainsi la deviation du faisceau reflechi par 
le separateur de faisceau (52) ; 
des moyens formant detecteur (60), situes sur 
le chemin du faisceau reflechi d6vi6, pour me- 
surer I'intensite du faisceau reflechi et pour 
comparer ('intensity mesuree a une valeur de 
seuil, et pour incrementer un compteur (72) 
lorsque I'intensite* mesur6e n'est pas inf6rieure 
a la valeur de seuil ; 

des moyens pour deplacer le faisceau incident 
de maniere radiale par rapport au disque pour 
graver chacune parmi la pluralite de servo-pis- 
tes optiques concentriques. 

10. Appareil selon la revendication 9, dans lequel les 
moyens formant detecteur (60) comprennent : 

une deuxieme lentille (62), situ6e sur le chemin 
du faisceau r6fl6chi devie~ ; 
un ecran opaque (64), positionne sensiblement 
dans le plan focal de la deuxieme lentille (62) 
et comportant un trou d'epingle (69) sensible- 
ment au point focal de la deuxieme lentille (62), 
ledit 6cran (64) etant destine a bloquer les 
rayons de lumiere non-mis au point sortant de 
la deuxieme lentille (62) ; et 
un photodetecteur (66), positionne sur le c6t6 
de I'ecran (64) oppose a la deuxieme lentille 
(62) et pres du trou d'epingle (69), pour produi- 
re un signal ayant une amplitude proportionnel- 
le a I'intensite du faisceau reflechi devi6 traver- 
sant le trou d'epingle (69). 

1 1 . Appareil selon I'une quelconque des revendications 
2 a 10, dans lequel les moyens pour transmettre la 
lumiere polarisee lineairement dans la premier di- 
rection de polarisation et pour devier la lumiere po- 
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(arise lineairement dans un direction orthogonale 
a la premiere direction de polarisation, compren- 
nent un revetement par laser de film mince dielec- 
trique multicouches. 

5 

12. Precede pour verifier chaque piqQre dans un appa- 
reil pour graver une pluralite de servo-pistes opti- 
ques concentriques (12, 14) autour de I'axe de ro- 
tation (16) d'un disque de stockage magnelique 

(61 ) ayant des pistes de donnees magneliques con- 10 
centriques (20) situees autour de I'axe de rotation 
(16), dans lequel chaque servo-piste optique (12, 
14) comprend une pluralite de piqOres egalement 
espacees (18) et dans lequel les piqQres sont gra- 
vees consecuttvement par modulation d'un fais- *s 
ceau de lumiere incident actif et non-actif, mis au 
point sur ledit disque par une lentille (54), pendant 
que ledit disque toume, et dans lequel une portion 
dudit faisceau incident est nSflechie par le disque 
pendant la gravure de ladite piqOre, comprenant les 20 
etapes consistant a : 

a) collimator la portion nMlechie du faisceau in- 
cident pour produire un faisceau reflechi ; 

b) separer le faisceau reflechi du faisceau 2s 
incident ; 

c) mesurer I'intensite du faisceau reflechi et 
comparer I'intensite mesuree a une valeur de 
seuil ; et 

d) fournir une indication de verification si Tin- 30 
tensite mesuree n'est pas inferieure a la valeur 

de seuil. 

13. Procede selon la revendication 12, dans lequel 
I'elape (b) comprend les etapes suivantes : 35 

i) polarisation Iin6aire du faisceau incident dans 
une premiere direction de polarisation avant de 
mettre au point ledit faisceau incident sur ledit 
disque ; 40 

ii) modification de la polarisation du faisceau r6- 
flechi par rapport au faisceau incident, de facon 
que le faisceau reflechi soit polarise lineaire- 
ment dans une direction orthogonale a la pre- 
miere direction de polarisation du faisceau 
incident ; et 

iii) envoi du faisceau incident et du faisceau re- 
flechi a travers un separateur de faisceau com- 
portant des moyens pour transmettre un fais- 
ceau de lumiere polarisee lineairement dans la so 
premiere direction de polarisation et pour d6- 
vier la lumiere polarisee lineairement dans une 
direction orthogonale a la premiere direction de 
polarisation, de facon que le faisceau incident 
soit transmis a travers le separateur de fais- ss 
ceau et que le faisceau reflechi soit devie. 



outr les etapes consistant a : 

i) genererd facon rep6tee, a partirdu faisceau 
teflechi, une imag du point grave sur la surfa- 
ce du support ; 

ii) traiter I' image generee pour determiner la 
taille du point grave; et 

iii) regler la mise au point de la lentille si la taille 
du point grave depasse une tolerance predd- 
terminee. 

Procede selon l'une que Iconque des revendications 
12 a 14, dans lequel ledit appareil de gravure 
comprend : 

des dispositifs optiques (40) pour generer ledit 
faisceau de lumiere incident pour graver lesdi- 
tes servo-pistes optiques ; et 
un mandrin (59), ayant un centre de rotation 
pour faire tourner ledit disque a proximite des- 
dits dispositifs optiques, ledit procede compre- 
nant en outre I'alignement du faisceau incident 
avec le centre de rotation dudit mandrin, avant 
de graver lesdites servo-pistes, comportant les 
etapes consistant a : 

monter une surface finement reglee sur ledit 
mandrin, a proximite du centre de rotation dudit 
mandrin ; 

faire tourner ladite surface finement reglee sur 
ledit mandrin ; 

mettre au point ledit faisceau incident sur ladite 
surface finement reglee qui tourne, une portion 
dudit faisceau incident etant reflechie par ladite 
surface reglee et formant un faisceau reflechi ; 
mesurer en continu I'intensite du faisceau re- 
flechi pour produire un signal periodique ayant 
une frequence indiquant la position du faisceau 
par rapport audit centre de rotation dudit 
mandrin ; 

regler mecaniquement la position desdits dis- 
positifs optiques parallelement audit mandrin 
jusqu'a ce que ledit signal indique un centrage 
maximum ; et 

comprenant en outre au prealable I'etape con- 
sistant a separer le faisceau reflechi du fais- 
ceau incident avant de mesurer I'intensite du 
faisceau reflechi. 



14. Procede selon la revendication 13, comprenant en 
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FIG. 6 
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